The effect of surface modified fillers based on montmorillonite on rheological and mechanical properties and thermal stability of high-molar mass polydimethylsiloxane matrix was evaluated. Silicone rubber/clay composites were prepared via homogenisation on open two roll-mill followed by torque measurement at two different temperatures. At 30 °C and 100 °C the torque did not extremely differ excepting the mixtures containing Cloisite 15A where it achieved the maximum at 3 phr montmorillonite content, but the tensile strength reached the similar values in all mixtures. Thermogravimetric analysis was utilized to find out the differences in weight decay of composites in silicone rubber/montmorillonite mixtures and in unfilled silicone rubber. Synergism of fillers was also studied and led to tensile strength increase.
Introduction
Recently, nanocomposites play an important role in material science due to their improved physical and mechanical properties (i.e. enhanced barrier properties, decreased solvent uptake, increased thermal stability, flame retardancy, etc.) not available at conventional composites [1, 2, 3, 4] . Mica-type silicates (i.e. vermiculite, smectite, and montmorillonite) are suitable fillers for improvement of these polymer properties [5] .
The layered silicates are the 2:1 phyllosilicates with the crystal lattice consisting of a central octahedral alumina or magnesia sheet and two silica tetrahedral sheets. The layers around 1 nm thick are bonded with Van replaced by Li + ) generates negative charge, therefore alkali or alkaline earth cations are utilized for counterbalance [6] . The hydrophilic montmorillonite surface is changed to hydrophobic one with cationic surfactants such as alkylammonium or alkylphosphonium. After this modification these clays become more compatible with hydrophobic polymers [6] .
Silicone rubber is one of the most important types of high-temperature-resistant synthetic rubbers, which exhibits excellent thermal stability, low temperature toughness, and electrical-insulating properties [6] , but its mechanical properties in an unfilled state are poor [5, 7] .
In this article, the work focuses on investigating the effect of surface modified montmorillonites on the rheological and mechanical properties and thermal stability of silicone rubber composites derived from a high-molar mass (6·10 5 g/mol) polydimethylsiloxane matrix.
Results and discussion

Torque of mixtures containing only one filler
Silicone rubber/MMT composites containing one type of filler were prepared and the torque was measured depending on engine speed per minute (in comparison with unfilled silicone rubber with the torque from 79 to 98 N.m). The values of torque differed, with regard to the filler type and the measuring temperature. At 30 °C the torque achieved the values from 51 to 68 N.m ( Fig.1) , its values increased with the increasing filler content. The torque was also measured at 100 °C and achieved the values from 31 to 67 N.m ( Fig. 2) , in all mixtures it increased or was almost the same with the increasing filler content, except the mixture of silicone rubber and Cloisite 15A, where the dependence showed maximum at 3 phr.
Torque of mixtures containing two fillers
As in case of mixtures containing one filler, torque of mixtures containing two fillers (the ratio 1:1) was also measured. The values differed, in regard of the type of fillers, their combination and the measuring temperature. At 30 °C the torque achieved the values from 50 to 60 N.m, the torque increased in all mixtures with the increasing amount of fillers (Fig. 3) . At 100 °C the torque achieved the values from 32 to 60 N.m. In mixtures of silicone rubber with the combination of Cloisite 15A+Cloisite 20A, Cloisite 15A+Dellite 67G and Cloisite 15A+Dellite 72T the dependencies of torque on filler content decreased, in other cases the values of torque were almost the same or increased a little with increasing fillers amount (Fig. 4) .
Mechanical properties
The attention was mainly paid to tensile strength of composites. In case of mixtures prepared via homogenisation of silicone rubber Lukopren G1000 with one filler at 30 °C the values of tensile strength varied between 0,33 MPa and 0,66 MPa (the tensile strength of unfilled silicone rubber was 0,3 MPa) with the maximum value for the mixture containing 10 phr of Cloisite 25A ( Table 1) . The values of tensile strength of mixtures heated at 100 °C did not extremely differ from mixtures at 30 °C, the maximum value at 100 °C was achieved for the mixture containing 10 phr of Cloisite 20A (0,59 MPa) ( Table 2) . The tensile strength was also measured in mixtures containing two fillers (with the filler ratio 1:1). The values of tensile strength of mixtures prepared at 30 °C were from the interval of 0,34 -0,71 MPa with the maximum value for the mixture of Lukopren G1000 and 3 phr Cloisite 15A+Cloisite 20A (Table 3) .
Tensile strength of mixtures heated at 100 °C achieved the values from 0,34 to 0,53 MPa with the maximum value for the mixture of Lukopren G1000 and 5 phr Cloisite 25A+Cloisite 67G or Cloisite 25A+Dellite72T (Table 4) . 
Thermogravimetric analysis
The thermal stability of the composites silicone rubber/filler (5 phr) was evaluated by TGA and compared with TGA of unfilled silicone rubber and pure fillers. Lowmolecular parts decay (mixture of linear and cyclic oligosiloxanes) of Lukopren G1000 was 0,8 wt.% at 100 °C and 1,6 wt.% at 200 °C after 300 minutes. Low molecular parts decay of some pure fillers is shown in Table 5 . Silicone rubber mixture containing Cloisite 15A (5 phr) lost 4,3 wt.% at 100 °C (Fig. 5 ) and 4,4 wt.% at 200 °C after 300 minutes, the mixture containing Cloisite 25A lost 0,44 wt.% at 100 °C ( Fig. 6 ) and 2,2 wt.% at 200 °C after 300 minutes. Probably, the reason of higher weight decay in comparison with unfilled silicone rubber is decomposition of fillers. The mixture containing Cloisite 25A is more stable than the mixture containing Cloisite 15A due to the lower mass decay of sample containing Cloisite 25A at both temperatures.
